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(54) STATIC ELECTRICITY PROTECTION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a static 
electricity protection circuit that can protect a circuit 
network in a circuit module from static electricity 
without affecting adversely miniaturization and weight 
reduction of a mobile communication unit. 
SOLUTION: In an antenna switch 20 to which the static 
electricity protection circuit 20 is applied, the static 
electricity protection circuit 20a built in the antenna 
switch 20 comprises a capacitor CO that is connected 
between an antenna terminal ANT, to which an antenna 
is electrically connected, and an input output terminal J 
of a switch circuit 20b and of an inductor L0 connected 
between the antenna terminal of the capacitor CO and a 
case grounding FG. The inductor L0 and the capacitor 
CO block intrusion of AC and DC components of at least 
a frequency lower than a communication frequency of 
the mobile phone. Since the static electricity intruding 
from the antenna escapes to the case grounding FG at 
the pre-stage of the switch circuit 20b, the static 
electricity can be blocked against the switch circuit 20b. 
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(57) [KM] 

[ens] &w>temmm<D^mmAik*mf s rtt< 

[*»*»] »S««»IeI&2 O a Srigffl L/cr>r 
3R*tb6rvx^«B^ANTi:^>r s>eMHE&2 0 b <£>A 

«fc!K rvx^-{M^e>«AL^»««;Sr, swings 
2 0 b^Htr®-CffffJfiifiFGflJ{ca6*5-i-* tm^O 
T\ ^-fy^-|iIK2 0blC«Ai-S»««S:iail:-e# 
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1 

^-siRflj t meiHiKin^9ff{B a^£ fcttta^sn 
£ax£^^ 

SrWWfc-r**** 1 - 3 ot^i-jx^-«^S5«^»S 
[0 0 0 1] 

[0 0 0 2] 

(v^^phs) &ttmtirz&W}#:mmm$&<Dmm 

[0 0 0 3] bZZX\ ^*Jtt»4tt«Ufc#ia«t^ 
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[ooo4] ^(D&itemm&MSt-rzhv 

t LT> #flf§¥6 - 1 1 2 8 5 0*^aicM^SixS» 

io ^^mss^^^-zw (ai«ffliejs«Eit«ifi]i») t^mic: 

^ffl^S^O (l/4)«ft*g»S:#At5wi-C, CCO 
(i/4)»fi«»ii«fflH»»of|f|:» tttt>r >tf 

i\ — IffiicSLtf^y^-yy^^fitfotfc 

tt>, -t<o«wtt (i/4)ai[*#«»«:aor»*«^aiE 

[0 0 0 5] 

20 *:#BB^6-l 1 2 8 5 0^«U:«!^3;ft,38frmSUft 
MelKK:J:«2:« (i/4).««*Jg*tt. «S»5fc$MlfJ©Bc 

[0 0 0 6] ±»Lfc«W*#ft^3fc«>fc: 
[0 0 0 7] 

^^^.tt^mfie^ v^ViMcJ:^. mflE»»fra««<o 

aft iDRfCct o t>^*< t t>te^mmk<o&9u3tfti8 & 
[0008] s»*«2o»««c«»lHl»-efi, ft 

50 [0 0 0 9]^C, W*«3 0»*««»IiIB"t?rt:, 
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fix ft^i — 3<DV^tt^— JSfc&^T, BtrlElHlK^e 
[ooii] s»*«i^i8Mr-ii. »fbfls:ii««orv 

[0 0 12] M#^2 0|B9j-m, -f^^^OSMdSS 
[0013] »*«3<o3SM-cii, EHfres?* — /ufcrt 

[0 0 14] »#«4CO«0|-Ckfc, iHlK^^a— /WCrt 
[0 0 15] 
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H2i:*t«ff«Baii, flflrMtttt 
(C8 8 0-9 1 5MHz»S:ttfflU * ± 

[0016] i£{fa$6 ott, Mft&flMWR (8 8 0- 

io 9 i 5mhz^f) <7>mmm&m^mt£mj£vmm&M$5 
(«T riUff^vcoj fcv*5, ) 6 2. ^(ommmv 
CO 6 2^b»*LfciBJBtt«-g-i:Kli*^bAA* 
Ix/ciJf ^ LW^t 5 6 3. ~(D^*^m 

*«r«**«i-5a6«r^6 6, rco^mr>^6 6 

Offl*^b«H»iSfl|JBttft (9 1 5MHzffif) £9t>ii5^ 

fj £i^9o ) 6 8, xmj3&w&m&b-rz> 

[0 0 17] gffg&7 0f3, T>7-t-8 0MJ: «9§fa L 
(HT TBPFJ tV^o ) 71 s BPF7 1 (DfcB^fs 

f§r&mm'rz>g:mT>y > 7 3, r^gft 3 com 

*J&>e> (9 2 5-9 6 0MHzffl J: £ Br 

mmmmztfisy h Lfci«jsitt*r5s*priiBft«EE«»a 

30 ^ii^ (j^t r^ffivcoj iv^5o ) 7 6. r<D§ 
-T5^^r^7 8. ^J:t>\ AfflAS:5p8lj»K^-t"5^^ 

i^-7 8{d>Pj-b¥« • ^ 5 P»^Aa*S**tT5^7>'7 

[00 18] roj:5t-*IIJfi®«^«5»«a«»IiI 
KSrrtJKL^r^^-Y y^2 0*i. 7yrt8 0C 

40 j: «9 sft ^tzmmmn-^^mmn 6 oim^it^ 
i^m -f ^ mm mt^* %tmn 1 o m ^ x. s ^ t * < . 

7 1 8 0 leg 19 w t t^t icMt s t v n 5 , 

[0 0 19] ft^7yTt^^>7f2 OCO«J*Sr01, 

H3— Bl5^^S<5v^TRMi-So mi{c^i-J:9tc. 
7yft^yf2 0li f^S^«S(H]gS2 0 a i*>f 

50 2 0 all 7yrt8 0«^:gi^ti5 7yrt 



5 

s^ant (T^T-rmmm) t^>ry^isi»2 0b<o 

CO^tCiOiS^iiiS^-f/^^ (WT THPFJ £^ 
9o ) «t^ItT\ »8(D^>f s^[nl&2 0 b{c 

>-^C0£-T>-^^L0<J;9 ^T^^^8 Ofi«Cfir«$ 
I*»»FGtt, Mt5^yfHI82 0b(Z)Sl, 

Wt>«-^»SGiil[j««iJc|fi|»*ttrv^s D m^ct 

m\*l&2 0 a ^g^giFG^LT^^f 5/^HIK2 0 
bfliJ^|Hl9atfii:S:B6ib-t--5r i:^-C€tS 0 LfctfSo 
t\ 7 yft^>f 2 0 rt©^>f yf-I5IB2 0 b 

[0 0 2 1] £fc, ?L0k=*l' J 7 t >"9'C0kfr 

* (J^T rf&jftKBrAttftj fcl*5. ) fait 
SMfffltiSfltOilft 9 i 5MHz(7)^ 9 0 

MHzffif^(C^^tt5 0(A) #flg) 0 ~(D£olC 

H P F 5ffittag»f««» f CL£iIfI«iftS<£>¥#£* 

tf^^^li®p D p^^^HPF, EP^^mm^MlHlSS2 
0 a <7>ffi««S»r«JK* f CL£rKS1-*U*, S!AJfcXl»£: 

&§f(Hlg§2 0 a (a^ryft^^ *^2 Otf^SMtS: 

[0 0 2 2] HI 1 (C^i-J: 9(C N y^m^2 0b 

l*> ^^yf >f CI , C3 v C4, /^'^a^T* 

R^yfy^t-KDl . D2 <^IhIK^^p>P 
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X<b^m^»aiHl5§2 0 a fcSJRSixSflB^ J i<E>RB<E> 

io ci v C3 x ^>y??L2 % nnwL^j v^*r?4 

KDl , D20lsIB*^»jtt$ix* 0 gfs 
§15 6 0 ^SN«*ix6flH : RXi:»«»««lHlK2 0 a \Z. 

mi$i£tiZ>V$&* J ioHofiSgBCo^tli, «S^v 
CNT (c^$tbSSJ^S£E^^ c tbSCi:tc:J:or, ^ 

v?->yy>(jr<- KD2 »SiS>f 

J*- KD1 KcfcflifiBfStLSJ: Hfrfi-aV^-fr 
CI . C3 , C4 . -f^^*L2 , 

ft s g \cm^-rtztb<D=i ^^x$>^ 0 

[0 0 2 3] ^<O&0K*4 y^m&2 Oh ZmffctZ 

-kdi , D2 icm^famm^jjuzftztzz. 

KDl % ^3yfyfC3 *"e©easa«sdS2fls* 
KD2 flJo>r^^^^L2 co— »*sSJ8lE6!ilJi.t«-9««s 
0{cj:5ii5^iK{f#^ flS^RXfliJfd^ttSr 

[0024] -^r. ig^vcNT icHJ*ps*trv^fctt»« 

*LTV^atHtt^>f y*f-^y?<4*<- KD1 . D2 (7)1® 
f-ci , KHift^^yf'ymt-KDi % S^^v 
y^-v^W^-— KD2 Wco-f^^^^ 

L2 CO— «^i^^Vt°— ^>^tC^^C0T% «B^J^5> 
50 g^nyfyfC3 . ^V^^^L2 ^Jctm^^ 
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[0 0 2 5] Uc^ot, JBfTX^feiBf J iwe 
*^:liiS»r#-S!lS»»^>f KD1 . D 

is KD1 . D2 f4#»{ttCj:iJ««Sn6. 

ft«SllHl[»2 0 a s/^[ej&&2 0 b^Tyrtffif 

TSrftft Ltryrt^^ 2 OlcftALtt, #® 
««»[§IK2 0 a <to<<^#9 9 LOMJ; OffiflcgM&FG 
2 0b«^(O«ASrRaJh-rsr tdS-C#S 0 Lfc^o 

*f~m& 2 0b S:#««^e>»» L»5M^feSo 

[0 0 2 6] --T% 7yft^yf2 o^iii 
{-^b^:— fi»J4r0 3~ia5^S<5V^TlftWt-So H 3 

2, 2 3. 2 4, 2 5. 2 6, 2 7, 2 8, 2 9, 3 
0, 31, 32, 33, 34, 3 5 Istcte 7 5. v 
*M*RSa>fej&?K 0»J*.«R«ft:-fe7 ^ h£r 

[0 0 2 7] H4*5j:t/ia5^-rj:5^ % T^¥~rx 
-fyf 2 0Sr*^t5SKli, ayf^tCl . C3 , 
C4 , -f>^^L0 , LI ^OgPp^p^^^tL^MlJ 
75^WB(-fiBlft^^— 2 a , 7-^-y2 2b, 
2 2cl:Mt5Ifi2 2WU ^<7)T(-S«2 2 
j$>£>e7V^T7fc— /U4 1 , 42, 43, 44, 45. 4 
6, 47, 48, 49. 50. 5 1 S:7gj£i-5£4R 2 

3. 2 4^tL^tMftS^S 0 ^/c^^Sffi2 4©T^ 
^T^©/^-y2 5 a eMt6ll2 5 rtSffifi 
U ^<?)TCiS2 2, 2 3, 2 4, 2 5^P)(7)/W7 
*-^4 1, 42, 43, 44, 45, 46, 47, 4 
8, 4 9, 5 1§:MtSlfi2 6, JbiCl^^ 
^L2 W-y2 7a, 2 8 a Srt-ttt-etL^fiK-t-S 
S«2 7, 2 8^, fit, SS2 
8^TCS«2 2, 23, 24, 25, 26. 27. 2 
8#>£>tfV^ T* — A-4 1 . 4 2. 4 3. 4 4. 4 5. 
46, 47, 48, 49, 51. 52. 5 3 ^SrJgfiJc-f 
5SS2 9, 3 0, 3 1, 3 2, ^{^^>rytC0 
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?T-X(D/<? — >3 4 a Sr*tt-P^fifci-5Sffi3 
3,34 ^ft-ettffig U ftTJiKSIS 3 5 
£o **5, 22, 23. 24. 25. 26. 27, 

28, 29, 30, 31, 32, 33, 34, 35 \Z.M 
tfZ£tlZ>s<-{ T* — /U4 1 , 4 2, 4 3, 44, 4 5. 
46, 47, 48. 49. 50. 51. 52. 53 telU 

[0 0 2 8] STiWilt5SS3 5lCf2, T^v'-r 

10 SK, ti»3 5a, 35b, 35c, 35d. 35 
e, 35f, 35g. 35h. 35i. 35 j^tb 

bT, 1M3 5 al«^TX, «J£S|S 3 5 b, 3 5 
d, 35f, 35h, 35i, 3 5 j fi«-J§-gafiS G* 
/clilMFG, tStt3 5c(iJSfRX, 
5 ettflB^VCNT . 3 5 giiryrtSfANT 

{C^r^tb^^i-^o £fcg«3 2. 3 3. 3 4 (£>^ 

«9, Ctbf><7>«««a53 5 a~3 5 j ^jRSixSrtSfBiB 
20 82 3 a, 30a, 32a, 32c, 32d, 32f, 
3 2g, 3 2h, 32 i, 3 2 j «*r BTfiBt- LTl^5 0 
[0 0 2 9] El4*5j:t/E5^i-«t 5IC % >f V 

-^CO {C&^T^-f L2 ^oJ:T>*3^T f ^i^C2 

*xl££i9, -Y >^^L0 joit/^yryf CO ^rii^JD 

Ucc^ia^/yrt^^ y^-2 o aflw^SMfcSrffli 
30 5c£#< lt, s>^®BS2 o b 

#Wc#>, TlsT-T** v^2 Ocomm^x hSrfcfilia* 

[0 0 3 0] &}c. M«WWiK:J:<5»lXtr7^ 
40 >^2 O^ryrtS^ANTlcTODUct^O 

H«****iai, !^6~[2 8}cS^Tt&BJ1-£o m 
6(C^i-J:9iC, T>^-rx^ >y^2 0— (£>»«Stf>EP 
*Dtt, IEC 1 0 00-4-2 : 1995 (Sf^eU&m 

1 0 OK: J: ^ot^5o 0^19, ^i&T-^GtC^ 
ZjnfzVvl/ 101C1 MQco^^l 103^ 

flT7 p ^-yi0 2^MU Wi/-yio2© 

B LtAASS^ 110a iC^S^:^^ 105t±16k 

50 v(D&m^zmm\m$kmui,x\,^ 0 ^u->i 
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o 2 &mftmMm<owttmmFG\ctt% u att i o 3 

ttbtlfcT>X^^>< yf2 0O7^t«fANT 
ft, f&ftl 1 OCDA^SS^l 1 0 a fcg^£;tx x 
X*fcf4*B^RXtt»*l 1 OWBAJB^l lObiCg 

[oo3i] *?\ 7ym>fs/f2 0^ryfts 

"fANT (Cf£®m£:EWP Lfc t * {CfflST- TXtfc 

(CJ3V>T. *&=&1 1 O^AAS^l 1 0 atf>5fc«£»fi 
Si^^l 0 5 b<Dm-?± 1 6 kVOifrt«^«l:6»tft 
S«:ffi3 OH!fTV\ ^t#l:ttlM^l l 0 b^&fll 

^/w»f*2 8 A) . 

[0 0 3 2] ^TX*fcHJ*FRX**M| 
ttas«JBEco5piSffi«. »«««»IhIK2 0 a Sr»*5 
t^l2 8VTfc50|i»U fr«ft(ftaiU!» 2 0 a 
£r«*fc^fc<D-T?fcJ:2 8 8 Vt*fc5: b&t>frotc 0 r 
tU-J;*), Mftfi8@B2 0 a S:f Afcryf t^>f 
^2 0tU #W&HmE\K2 0 alcj; tJT^x^ag 
^ AN T (C«A Lfe»««;o-SPS:ff flcSflft F G{|iJ^ag 
dsi-r i*^*5fe»«»TX«j:ailixfflfc«E3ftS— » 
n«^««;^M«taW$nft$ft/htE l 5 0 ViUT 

K«<o^#-^^Tx^^Rxoa«icsaKs 

[0 0 3 3] 0 7*5<tt^0 8^-t-J; 5t-. rcD 

J:5*#«^RMjp^T^^>f s^2 0cOili§4#tt 

fcMttBianiMrttor^^^-Y 3^2 o^<ojf A«ife 
Mot^ m8(B) wt»«»Biln«<ot><z>'C, iW^&H 

^8 0 0MHz-1 0 0 0MHzt^^ o 0 7(A) % (B) 
ht>frZ>&?[^ »«««»IhI»2 0 a fcttfcfcT^T 1 

•j-*>f 5/^2 oru #SMcoTOpmi^^pp^i :a }f Ai 

*ti*fbL-C^JfeV\, C;ft{£*fU 1218(A) , (B) 
»«^(SttleIK2 0 a ^^^v^r^^-r 
■Cfi, »m*oW»i»J:9 ^iilMi^o. 2 
6 dBSa^#AlB^lt*PbTV^Ci:^^5 o - 
fttt* ii&ifeLfcJ: 5 K»«S{S»|eI8& 2 0 a S:«|;t*^ 

ZtmWlZtlZo rtUCj;^ »««Lftfl||HlK2 0 a £ 
it57yrWyf2 0tU 2 0 
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KD1 , D2 Sr^LTV>-5r ir^SSS^tt^Co 

[0034] ^^ryft^^f yf2 0$:Mt5f 

«S«»EliS2 0 a <D^0fl£l| 9 {£S<5^T, £fc# 
«ft(S»lHlB& 2 0a ^»««Sr 5OO0M Lfcii'&K 

%mm&2 o a<D—m&mt it, »«a«siiHiK2o 

10 S:«^t"5»«««»ls]B4 0 a We>ji5 B o£ 
19, »««(R«IsI»4 0aS:«*i-5-<>^^L21i3 
J:t^= V7 f >*C20^»««««lH]iS2 0 a SrflMH-* 

■Y ^ lo*5 it;=i >^ ^^cofc^n^tb^-r-5 

iiaot, 4ftiLTBPFS:»fiKU^So -tltc 
w^BPF^<to-Ciiftffl«[»J;!Jt>i*lNffliS[» 

T, ««r«IS«^/jNai«*<fcSrttrf5ri:*< Lt, il 

[0 0 3 5] r(Z>»«SC«»lHlK4 0a(C«tSBPF<O 

tLPFia^ii^3 dB^i-5fflj6» 

rS54fijtWf«ift*J <tV^9 0 ) fCHfil. 3GHzfftf&fC 
I£;££;tx5 (mi 0(B) #|R0 o COJ: 9 PFlcJ: 

5ffi«jii«fAjftft f cLtmmmmmfeWc f ch^ ^iim/i 

30 Sft8(BJ:nMS:t)otR36t5rtlcJ:9, Rfl- 
^*fc(iffi D R a ^^^#mm^[H]^4 0 a <£>iE«iKBf 
^KScf CL43J:t5iK«aiWrnttftf CHSrK^ttfi, M 
&&m#f icM * S R« «*^W» ^rfr 5 ^ * ^ Q 

^^■r r Vi^^$r^>'y :r >^C20, C21, C23^ffiV^5^ 
SS^ftv^o-e, »««AHBIK2 0 a 2:n«. 
^0^4 o a (ci^ryft^^ ^/^4 0(7)AMft^Wl 

[0 0 3 6] w<o±5Sc«*Sixfe»«jic«fl|iaK4 0 
40 a o»SMBLJhffi*S:#a:SC{RSIIlIIIS2 0 a ttt&-t% 

tab, »m&9mm& 20a, 4 0 a 500 
in mu l fcm^ \c *s «t s #®^;fH-§- u^w© j« 

(U 0 d Bg^^ ttilIM(HlS2 0 a , 4 0 
aMU &m$Li%m®&2 0 a^fci!4 0 a(DT> 
r«fANT|:+ 3 k vco#mMi- «t 5 
0 OlHj^fe^ig-rr t\Z£ t»fTV\ Hi 1 . 12C/Tte 

^"CfeSo **5, WHifcCB) tt, »««(ft»Hl»2 0 
50 afeSVMi»«ftft«|n]K4 0 a Sr^t5Ci:i<, K 
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[0037] 011 (a) tc^-ray^^*(i, mmn&m 
m^\s^(Dmmkft^m'&x~foz> 0 :m40ii(B) 

(D$tt^4 o d BggSaltv^5^i:^dDi, 5 

OMHzm'ik*X*<D&ffif&frtf 1 0 d Bmffi^LTV^ 
ZktfibfrZ> 0 0^»9 N #II^{£!I[h1&§2 0 a^££H 

mzntzo ^fc, eh 2(a) ^-ray^^d. wmu 
mn.m^^/^com&m^^x^^. ^4012 

(B) 4£rJti|£ir5 4, ^mM«^lHlgS2 0 a{Cj:5^* 

(mi KA) ) tmm. &ffif&&te£vi&mz<D5:ffi l f$ l 

B40a[a6t, 2MHz-3 0 0MHz^t^St<7)S 

i^^(-^v^T^»mm^lflHls§2 0 a tcj:^^ (0 
i i(a) ) ^^-<T^LTv^5c<b^^^5o :ti 

W*m%.1%mt*)$&4 0 a (CJ:5B PFC0^ x f£S^v 20 
{£HIhJS§2 o a (cJ;SHPF J: 9 k*¥A»^*:^i^ 

[00 38] ^±t£0j! Lfc J; 5 
«M^[h]^2 0 a ^igfflb^ir^^^^^ s^2 0(£ 

rtWANT (r>^-rmmm) t*-< y^\m^2 o 

b COAffiyW^- J ^COFfll^^^H^^^^^CO 

4, :w^yfyfco cor v^^antiiij^-^ 30 

4, frhmf&ZthXteV s ^ ? LOteXTf^^v* 

m^kfrx%&<Dx\ x-r ^^ms§2 o b^mx-r^ 

[0 0 3 9] 

[^6D$jjfU ff*^l<^§^T^ ^Kj^iim^^T 40 
>T ^Cijg^ £ tL £ (USg^e ^. — /uco T ^ -^ScHJ 4 

&£xf=>T>-ir\zj:^xmmm$L$k£ v>^< 4 t 
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* ?\c£vmmm\cmtf-fk 4 tic^vfy 

[0 0 4 0] »#*2*>36W-Ctt, ^^***>»R$ 

[0 04 1] m^3(D^mX^ UBS**?*— /WCrt 

iiSrfcRaih't-Sr4^t?§So l^ot, ^Kjffciiff 
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